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(57) ABSTRACT 

A radio receiver unit Which permits the electric poWer to be 
consumed in decreased amounts by a ?lter that suppresses 
the interference Waves yet maintaining a quality of recep 
tion. The radio receiver unit has a FIR ?lter 16 for removing 
interference Waves in a stage succeeding a receiving circuit T k JP 

0 yo ( ) unit 11 that receives RF signals containing desired Waves 
(21) APPL NO: 10/790 010 and interference Waves, and includes an interference Wave 

’ poWer estimating unit 20 for estimating the magnitude of 
(22) Filed; Man 2, 2004 electric poWer of interference Waves from the signal poWer 

measured by poWer measuring units 18, 19 and input to, and 
(30) Foreign Application Priority Data output from, the ?lter 16. When the estimated value of 

interference Wave poWer is smaller than a threshold value, a 
Mar. 25, 2003 (JP) .................................... .. 2003-083134 control unit 21 turns the FIR ?lter 16 off. 
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RADIO RECEIVER 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to a Wireless receiver unit 
used for a radio communication system such as a Wireless 

LAN. More speci?cally, the invention relates to a radio 
receiver unit having a ?lter for removing interference Waves 
from the received signals that contain desired Waves as Well 
as undesired interference Waves. 

[0003] 2. Description of the Related Art 

[0004] In general, signals received by a radio receiver unit 
for radio communication contain desired Waves and often 
interference Waves that are factors of deteriorating the 
reception characteristics. An eXample of the radio receiver 
unit through Which the interference Waves in?ltrate into the 
received signals can be represented by a Wireless terminal 
that is used in a Wireless LAN (local area network). 

[0005] In a Wireless LAN speci?ed by, for eXample, IEEE 
802.11a, an OFDM (orthogonal frequency-division multi 
pleXing) is employed as a carrier modulation system, and 
channels assigned to access points Which are the base 
stations are neighboring one another on a frequency aXis 

maintaining an interval of 20 MHZ. If vieWed from a 
Wireless terminal communicating With a particular access 
point, therefore, the situation is often such that there have 
been used neighboring channels having, as center frequen 
cies, frequencies separated apart by 20 MHZ from the center 
frequency of the desired receiving channel. 

[0006] Thus, When channels neighboring the channel used 
by a ?rst Wireless terminal communicating With a ?rst access 
point, are being used by a second access point or by a second 
Wireless terminal communicating thereWith, signals of the 
neighboring channels transmitted from the second access 
point or from the second Wireless terminal in?ltrate as 
interference Waves into the signals received by the ?rst 
Wireless terminal to deteriorate the reception characteristics. 

[0007] In order to avoid this problem in a radio receiver 
unit such as Wireless terminal in a Wireless LAN, an analog 
?lter or a digital ?lter is used to suppress the signal poWer 
of interference Waves in?ltrating into the received signals 
based on a prerequisite of the presence of interference 
Waves. As a ?lter having such a role, there can be eXempli 

?ed an FIR ?lter (Finite Impulse Response ?lter) arranged in 
a stage succeeding an A/D converter that converts the 
received signals into digital signals. The radio receiver units 
using the FIR ?lter have been disclosed in, for eXample, 
JP-A-2000-269785. 

[0008] The FIR ?lter includes a shift register having a 
plurality of taps, a multiplier for multiplying output tap 
coef?cients of the taps, and an adder, and consumes a 
relatively large amount of electric poWer among the ele 
ments constituting the radio receiver unit. Therefore, oper 
ating the ?lters such as FIR ?lters at all times during the 
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communication is not desirable from the standpoint of 
decreasing the consumption of electric poWer. 

[0009] The Wireless terminal for the Wireless LAN is 
provided in the form of a Wireless LAN card being mounted 
on, for eXample, a notebook personal computer. When being 
carried, this computer is poWered by a battery and, hence, it 
is strongly desired to loWer the consumption of electric 
poWer. 

SUMMARY OF THE INVENTION 

[0010] It is an object of this invention to provide a radio 
receiver unit Which permits the electric poWer to be con 
sumed in decreased amounts by a ?lter that suppresses the 
interference Waves yet maintaining a quality of reception. 

[0011] In order to solve the above-mentioned problems, a 
radio receiver unit according to an embodiment of the 
present invention comprises receiving means for receiving 
RF signals that contain desired Waves and interference 
Waves, a ?lter arranged in a stage succeeding the receiving 
means and is capable of being turned on or off for removing 
interference Waves, estimating means for estimating the 
magnitude of electric poWer of interference Waves and for 
producing an estimated value that corresponds to the mag 
nitude, and control means for turning the ?lter off during a 
period in Which the estimated value is smaller than a 
threshold value. Provision may be further made of selection 
means for selecting either ?rst received signals prior to 
passing through the ?lter or second received signals after 
having passed through the ?lter, Whereby the ?lter is turned 
off by control means during a period in Which the estimated 
value of the interference Wave poWer is smaller than a 

threshold value to thereby control the selection means so as 

to select the ?rst received signals. 

[0012] Another embodiment of the invention is concerned 
With a radio receiver unit capable of changing the operation 
mode over to a normal poWer consumption mode or to a loW 
poWer consumption mode, comprising receiving means for 
receiving RF signals that contain desired Waves, a ?lter for 
removing interference Waves arranged in a stage succeeding 
the receiving means and is capable of being turned on or off, 
and control means for turning the ?lter off during the loW 
poWer consumption mode. Provision may be further made of 
selection means for selecting either ?rst received signals of 
prior to passing through the ?lter or second received signals 
after having passed through the ?lter, Whereby the ?lter is 
turned off by control means during the loW poWer consump 
tion mode to thereby control the selection means so as to 
select the ?rst received signals. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a block diagram illustrating the consti 
tution of a radio receiver unit according to a ?rst embodi 
ment of the invention; 

[0014] FIG. 2 is a block diagram illustrating a concrete 
constitution of an FIR ?lter; 

[0015] FIG. 3 is a diagram schematically illustrating the 
constitution of a Wireless LAN; 
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[0016] FIG. 4 is a block diagram illustrating the consti 
tution of the radio receiver unit according to a second 
embodiment of the invention; and 

[0017] FIG. 5 is a block diagram illustrating the consti 
tution of the radio receiver unit according to a third embodi 
ment of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0018] Embodiments of the invention Will noW be 
described With reference to the draWings. 

First Embodiment 

[0019] FIG. 1 illustrates the constitution of a radio 
receiver unit according to a ?rst embodiment of the inven 
tion. RF signals are received by an antenna 10, and the thus 
received signals are output from the antenna 10. The 
received signals are input to a receiving circuit unit 11. The 
receiving circuit unit 11 includes a loW-noise ampli?er 
(LNA) 12 for amplifying the received signals up to a 
required level and an analog signal processing unit 13. The 
analog signal processing unit 13 includes a frequency con 
verter for converting the received signals into analog base 
band signals and an analog ?lter for removing undesired 
Waves that are produced accompanying the frequency con 
version. 

[0020] The analog base band signals output from the 
receiving circuit unit 11 are converted into digital base band 
signals through an A/D converter 14. The digital base band 
signals are input to a sWitch 15, and are changed over to be 
input to an FIR ?lter 16 through Which interference Waves 
are removed or to be input to a digital demodulating unit 17. 

[0021] That is, the transmission path of digital base band 
signals from the A/D converter 14 to the digital demodu 
lating unit 17 is a path that passes through the FIR ?lter 16 
(hereinafter referred to as via-?lter path) in a state Where the 
sWitch 15 is connected to the side A in the draWing or is a 
path Without passing through the FIR ?lter 16 (hereinafter 
referred to as direct path) in a state Where the sWitch 15 is 
connected to the side B in the draWing. Here, the FIR ?lter 
16 is used for removing the interference Waves. It is, 
hoWever, also alloWable to use any other digital ?lter. 

[0022] When the radio receiver unit of this embodiment is, 
for eXample, a Wireless terminal in the Wireless LAN, the RF 
signals received by the antenna 10 contain desired Waves 
and may, further, contain interference Waves that are the 
factors deteriorating the reception characteristics as 
described above. To estimate the magnitude of the interfer 
ence Wave poWer, this embodiment is provided With tWo 
poWer measuring units 18 and 19, and an interference Wave 
poWer estimating unit 20. The ?rst poWer measuring unit 18 
measures the poWer value of output signals of the A/D 
converter 14, and the second poWer measuring unit 19 
measures the poWer value of output signals of the FIR ?lter 
16. The poWer measuring units 18 and 19 measure the poWer 
value of the received signals of before passing through the 
FIR ?lter 16 and the poWer value of the received signals of 
after having passed therethrough, respectively. 

[0023] The poWer values measured by the poWer measur 
ing units 18 and 19 are given to the interference poWer 
estimating unit 20. The interference Wave poWer estimating 
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unit 20 estimates the magnitude (electric poWer) of inter 
ference Wave poWer from the above tWo poWer values, and 
gives the estimated value to the control unit 21. The control 
unit 21 judges the estimated interference Wave poWer, and 
controls the sWitch 15 and the FIR ?lter 16 depending upon 
the judged result. 

[0024] FIG. 3 schematically illustrates the constitution of 
a Wireless LAN to Which the radio receiver unit of this 
embodiment can be applied. There are arranged a plurality 
of Wireless access points 41 and 42 Which are the base 
stations, and one or a plurality of Wireless terminals (TE) 40. 
The Wireless terminal 40 is capable of eXecuting the com 
munication by forming a suitable communication channel 
With respect to the access points 41 and 42. Here, the radio 
receiver unit of this embodiment can be applied to the 
Wireless terminal 40. 

[0025] NeXt, described beloW is the operation of the radio 
receiver unit according to the embodiment. 

[0026] As described above, interference Waves enter into 
the received signals output from the antenna 10. Here, 
hoWever, interference Waves are not necessarily eXisting at 
all times. Concretely speaking, if the radio receiving unit is 
a Wireless terminal for the Wireless LAN in compliance With, 
for eXample, IEEE 802.11a, the interference Waves are 
formed by the signal Waves of neighboring channels eXisting 
on a frequency aXis 20 MHZ above and beloW the channel 
on Which desired Waves are received. 

[0027] In a step in Which the received signals from the 
antenna 10 are converted into base band signals through the 
receiving circuit unit 11, the interference Wave components 
are suppressed to a certain degree by the analog ?lter 
included in the analog signal processing unit 13 in the 
receiving circuit unit 11. The residual components of inter 
ference Waves that are still contained in the output from the 
receiving circuit unit 11, are ?nally suppressed by the FIR 
?lter 16 in the last stage. 

[0028] Referring to FIG. 2, the FIR ?lter 16 is constituted 
by a shift register 30 having a plurality of taps arranged 
maintaining a predetermined unit delay time interval as 
represented by Z_1, multipliers 31 to 36 for multiplying the 
tap outputs of the shift register 30 by predetermined con 
stants (called tap coef?cients), and an adder 37 for obtaining 
the sum of output signals of the multipliers 31 to 36. Here, 
the tap coef?cients multiplied by the multipliers 31 to 36 are 
the ones With Which the FIR ?lter 16 acquire transmission 
characteristics of a loW-pass ?lter as described in, for 
eXample, “Modulation/Demodulation of Digital Wireless 
Communication” (by Yoichi Saito, Academy of Electronic 
Information Communication, pp. 47-57). 

[0029] Then, the FIR ?lter 16 realiZes ?lter characteristics 
that suf?ciently suppress the interference Waves eXisting in 
the neighboring channels. 

[0030] The FIR ?lter 16 shoWn in FIG. 2 includes the 
multi-stage shift register 30 that operates at a high speed and 
many multipliers 31 to 36, and, hence, consumes relatively 
large amounts of electric poWer among the elements con 
stituting the radio receiver unit. In this embodiment, there 
fore, the interference Wave poWer estimating unit 20 esti 
mates the electric poWer of interference Waves in a state 
Where the sWitch 15 is connected to the side A as shoWn in 
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FIG. 1, and the digital base band signals from the A/D 
converter 14 are input to the digital demodulating unit 17 
through the FIR ?lter 16. 

[0031] Concretely speaking, the interference Wave power 
estimating unit 20 compares the poWer value P1 measured 
by the ?rst poWer measuring unit 18 With the poWer value P2 
measured by the second poWer measuring unit 19, and ?nds 
a ratio P1/P2 of the tWo or a difference P1-P2 betWeen the 
tWo to estimate the electric poWer of interference Waves. 
Namely, P1/P2 or P1-P2 is an estimated value of the 
interference Wave poWer. 

[0032] The control unit 21 compares P1/P2 or P1-P2 
Which is an estimated value and is a rough indication of the 
interference Wave poWer With a threshold value TH1 or TH2, 
turns the ?lter 16 off by shutting off the poWer source for the 
FIR ?lter 16 When P1/P2?TH1 or When P1-P2?TH2, and 
connects the sWitch 15 to the side B from the side A. Then, 
the transmission path of the base band signals is changed 
over to the direct path, and the digital base band signals from 
the A/D converter 14 are directly input to the digital 
demodulating unit 17 Without passing through the FIR ?lter 
16. 

[0033] That is, When the radio receiver unit has received 
desired Waves only, no interference Wave is contained in the 
received signals, and poWer values P1 and P2 of the received 
signals input to, and output from, the FIR ?lter 16 are not 
much different. HoWever, a condition P1?P2 holds at all 
times due to the loss through the ?lter 16. Therefore, When 
P1/P2 is smaller than a threshold value TH1 or When P1-P2 
is smaller than a threshold value TH2, it can be so regarded 
that no interference Wave is contained or the interference 
Wave poWer is very small. The condition Where the inter 
ference Wave poWer is very small includes a case Where the 
interference Waves are contained in the signals received by 
the antenna 10 but the interference Wave components are 
suppressed to a sufficient degree by the analog ?lter in the 
receiving circuit unit 11. 

[0034] The threshold values TH1 and TH2 can be theo 
retically determined from, for eXample, the transmission 
characteristics of the FIR ?lter 16, or can be experimentally 
determined from the comparison of When the radio receiver 
unit has received desired Waves only With When the radio 
receiver unit has received interference Waves positioned on 
the channels neighboring the desired Waves in addition to 
receiving the desired Waves. 

[0035] The interference Wave poWer estimating unit 20 
may estimate the interference Wave poWer at periodic tim 
ings or at non-periodic timings. Or, in other Words, the 
control unit 21 may determine to cease the operation of the 
FIR ?lter 16 and to change the sWitch 15 over to the side B 
according to the estimated value of the interference Wave 
poWer at periodic timings or non-periodic timings. In the 
Wireless LAN, for eXample, the timing for estimating the 
interference Wave poWer may be brought into synchronism 
With the control signals called beacon generated by an 
access point at a predetermined period, or the interference 
Wave poWer may be estimated at a period speci?cally 
determined by the hardWare of the radio receiver unit. 

[0036] Instead of the above periodic timings, further, the 
interference Wave poWer may be non-periodically estimated 
in cooperation With some operation of an upper layer 

Nov. 18, 2004 

speci?ed by, for example, the MAC (medium access control) 
protocol speci?cations of IEEE 802.11. Concretely speak 
ing, the MAC protocol speci?cations of IEEE 802.11a or 
IEEE 802.11 specify a time interval betWeen the frames 
called SIFS (short interframe space). 

[0037] During the period of SIFS, transmission or recep 
tion is effected by none of the Wireless terminals that are 
communicating With the same access point in the Wireless 
LAN, and no signal ?oWs at all on the channel used by the 
access point, establishing a state Which is very convenient 
for measuring the interference Wave poWer on the neigh 
boring channels. Therefore, interference Wave poWer can be 
estimated during the period of SIFS. It has further been 
knoWn that during the period of SIFS, no desired Wave is 
contained in the signals received by the radio receiver unit 
Which is a Wireless terminal. Therefore, the interference 
Wave poWer maybe estimated from the comparison of the 
poWer value measured by, for eXample, the poWer measuring 
circuit 18 With a predetermined threshold value that is so 
determined as to judge the magnitude of the interference 
Wave poWer or the presence thereof. 

[0038] The processing for estimating the interference 
Wave poWer by the interference Wave poWer estimating unit 
20 and the processing for comparison and judgement by the 
control unit 20 based on the estimated value, are periodically 
conducted at the above-mentioned timings even after the 
operation of the FIR ?lter 16 is stopped, the sWitch 15 is 
connected to the side B and the signal transmission path to 
the digital demodulating unit 17 is changed over to the direct 
path. 

[0039] When P1/P2 has exceeded the threshold value TH1 
or When P1-P2 has exceeded the threshold value TH2, the 
control unit 21 so judges that the interference Waves of large 
poWer are contained in the received signals, Whereby the 
FIR ?lter 16 starts normally operating, the sWitch 15 is 
connected to the side A, and the signal transmission path to 
the digital demodulating unit 17 is changed over to the 
via-?lter path. 

[0040] It is desired that the control unit 21 judges Whether 
the operation of the FIR ?lter 16 be discontinued, the sWitch 
15 be connected to the side B, and the signal transmission 
path to the digital demodulating unit 17 be changed over to 
the direct path based on the estimated interference Wave 
poWer, not simply relying on only one time of comparison 
and judgement of the electric poWer values by the poWer 
measuring units 18 and 19 but on the continuation of 
conditions in Which it can be regarded that the interference 
Wave poWer remains small over several times of comparison 
and judgement. In other Words, it is desired that the control 
unit 21 discontinues the operation of the FIR ?lter 16 and 
changes the signal transmission path to the digital demodu 
lating unit 17 over to the direct path When the condition of 
P1/P2?TH1 or P1-P2?TH2 has continued for a predeter 
mined period of time. 

[0041] Conversely, When the control unit 21 operates the 
FIR ?lter 16 and changes the signal transmission path over 
to the via-?lter path, the signal transmission path may be 
readily changed over provided the condition in Which the 
interference Wave poWer can be regarded to be large (esti 
mated interference Wave poWer is greater than the threshold 
value) is satis?ed even once. By adding the condition of 
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hysteresis to the judgement by the control unit 21 as 
described above, it is allowed to stabiliZe the receiving 
condition. 

[0042] According to this embodiment as described above, 
When it can be regarded that the poWer of interference Waves 
eXisting near the frequency region is smaller than that of the 
desired Waves, operating of the FIR ?lter 16 that consumes 
large amounts of electric poWer is stopped, so that the radio 
receiver unit as a Whole consumes the electric poWer in 
small amounts yet satisfying a desired communication qual 
ity. 
[0043] In FIG. 1, the interference Wave poWer estimating 
units 18 and 19 are illustrated separately from the control 
unit 21 for easy comprehension. HoWever, these functions 
may be imparted to the CPU and may be realiZed by the 
softWare processing. 

Second Embodiment 

[0044] Next, the radio receiver unit according to a second 
embodiment of the invention Will be described With refer 
ence to FIG. 4. In this embodiment, a receiving circuit unit 
51 includes a loW-noise ampli?er (LNA) 52, a frequency 
converter 53 and an analog signal processing unit 54. The 
RF signals received by the antenna 10 contain desired Waves 
as Well as interference Waves that are factors of deteriorating 
the reception characteristics like those of the ?rst embodi 
ment. The signals received by the antenna 10 are input to the 
receiving circuit unit 51, ampli?ed through the low-noise 
ampli?er 52, and are input to a frequency converter 53. The 
frequency converter 53 converts a frequency ? of a desired 
channel into a predetermined intermediate frequency fm. 
The frequency converter 53 is served With local signals of a 
frequency fc Which makes ??—fc?=fm from a frequency 
synthesiZer 55. The frequency fc is variable as the frequency 
synthesiZer 55 is controlled by a control unit 57, and the 
frequency of the receiving channel can be changed over. 

[0045] The received signals converted through the fre 
quency converter 53 to possess the intermediate frequency 
fm are, then, converted into base band analog signals 
through an analog signal processing unit 54. In this step, the 
interference Waves contained in the received signals are 
suppressed to a certain degree by the analog ?lter included 
in the analog signal processing unit 54. The residual com 
ponents of interference Waves that are still contained are 
?nally suppressed by the FIR ?lter 16 in the last stage. 

[0046] Like in the ?rst embodiment, the analog base band 
signals output from the receiving circuit unit 51 are con 
verted into digital base band signals through the A/D con 
verter 14, and are changed over to be input to the FIR ?lter 
16 or to the digital demodulating unit 17 being sWitched by 
the sWitch 15. That is, the transmission path of digital base 
band signals to the digital demodulating portion 17 is 
changed over to the via-?lter path and to the direct path by 
the sWitch 15. The FIR ?lter 16 is provided for suppressing 
the interference Wave components, and is constituted as 
shoWn in, for eXample, FIG. 2 like in the ?rst embodiment. 
Through the via-?lter path, the interference Waves such as 
signals of the neighboring channels contained in the digital 
base band signals are suppressed to a suf?cient degree 
through the FIR ?lter 16. The digital base band signals are 
then input to the digital demodulating unit 17 and are 
demodulated. 
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[0047] The digital base band signals output from the A/D 
converter 14 are further input to the poWer measuring unit 18 
Where the electric poWer value is measured. The poWer 
value measured by the poWer measuring unit 18 is given to 
the interference Wave poWer estimating unit 56. In this 
embodiment, the interference Wave poWer estimating unit 56 
estimates the magnitude (power value) of electric poWer of 
the interference Waves from the poWer value measured by 
the poWer measuring unit 18, and gives the estimated value 
to the control unit 57. The control unit 57 judges the 
estimated value of interference Wave poWer given from the 
interference Wave poWer estimating unit 56 based on a 
threshold value, and controls the sWitch 15 and the FIR ?lter 
16 depending upon the judged result. 

[0048] In this embodiment, the interference Wave poWer is 
estimated in a state Where the receiving channel is tempo 
rarily changed over to a channel neighboring the channel of 
the desired Waves. In the case of a Wireless terminal for the 
Wireless LAN in compliance With the IEEE 802.11a 
described above, for eXample, there eXist neighboring chan 
nels 20 MHZ above and beloW the receiving channel of the 
desired Waves on a frequency aXis, and the signal Waves of 
these neighboring channels become interference Waves. 
Upon changing over the output frequency fc of the fre 
quency synthesiZer 55 at predetermined timings, the control 
unit 57 changes the receiving channel over to neighboring 
channels eXisting at frequencies 20 MHZ higher than and 
loWer than the center frequency of the desired channel. 

[0049] In a state Where the receiving channel is changed 
over to the neighboring channels, the desired Waves are not 
contained in the received signals. When the neighboring 
channels are used for the communication, there eXist the 
interference Waves only. Therefore, the poWer measuring 
unit 18 measures the poWer value of interference Waves. The 
poWer value measured by the poWer measuring unit 18 is 
input to the interference Wave poWer estimating unit 56. In 
a state Where the receiving channel is changed over to the 
neighboring channel being instructed by the control unit 57, 
the interference Wave poWer estimating unit 56 reads the 
poWer value measured by the poWer measuring unit 18 and 
outputs it as an estimated value P of interference Wave 
poWer. 

[0050] The control unit 57 compares the estimated value P 
obtained by the interference Wave poWer estimating unit 56 
With, for eXample, a given threshold value TH and so judges, 
When the estimated value P is smaller than the threshold 
value TH, that the neighboring channel has not been used for 
the communication and no interference Wave is eXisting or 
the interference Wave poWer is very small. The condition 
Where the interference Wave poWer is very small includes a 
case Where the interference Waves are contained in the 
signals received by the antenna 10 but the interference Wave 
components are suppressed to a suf?cient degree by the 
analog ?lter in the receiving circuit unit 51. 

[0051] When it is judged that there exists no interference 
Wave or the interference Wave poWer is very small, the 
control unit 57 shuts off the poWer source of the FIR ?lter 
16 to turn the ?lter 16 off and further changes the sWitch 15 
over to the side B from the side A, i.e., changes the base band 
signal transmission path over to the direct path. Then, the 
digital base band signals from the A/D converter 14 are 
directly input to the digital demodulating unit 17 Without 
passing through the FIR ?lter 16. 
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[0052] If further concretely described, the control unit 57 
changes the output frequency fc of the frequency synthesizer 
55 from a state satisfying ??—fc?=fm Where a desired 
channel is the receiving channel over to a state satisfying 
?fi+1-fc? =fm or ?fi_1—fc?=fm Where a neighboring channel is 
the receiving channel at periodic or non-periodic predeter 
mined timings. Here, fi+1 and fi_1 are center frequencies of 
the neighboring channels eXisting above and beloW the 
desired channel. Simultaneously With the change-over of the 
receiving channel, the control unit 57 compares the esti 
mated value P of interference Wave poWer obtained by the 
interference Wave poWer estimating unit 56 from the poWer 
value measured by the poWer measuring unit 18 With the 
threshold value TH. 

[0053] If the result of comparison and judgement turns out 
to be the state satisfying ?fi+1—fc?=fm or ?fi_1—fc?=fm and 
P?TH, the control unit 57 regards that the poWer of inter 
ference Waves is small, stops the FIR ?lter 16 from operat 
ing, connects the sWitch 15 to the side B, and changes the 
signal transmission path to the digital demodulating unit 17 
over to the direct path Without passing through the FIR ?lter 
16. Thereafter, the control unit 57 returns the output fre 
quency fc of the frequency synthesiZer 55 so that the 
receiving channel becomes the desired channel. Here, the 
threshold value TH is determined to be an upper-limit value 
of poWer value With Which it can be so regarded that no 
signal is eXisting in the neighboring channels. 

[0054] According to this embodiment, measurement of the 
electric poWer may be to learn Whether signals that become 
interference Waves are eXisting in the neighboring channels. 
Therefore, the poWer measuring unit 18 needs not necessar 
ily be provided at the position of FIG. 4 but may measure 
the poWer value of analog signals before the A/D converter 
14. The poWer value of signals may be measured in the 
signal path from the output of the FIR ?lter 16 to the input 
of the digital demodulating unit 17 in a state Where the FIR 
?lter 16 is in operation, to enhance the precision of mea 
surement of signal poWer on the neighboring channels. 

[0055] The timing at Which the interference Wave poWer 
estimating unit 56 estimates the interference Wave poWer 
and a timing at Which the control unit 57 stops the FIR ?lter 
16 from operating and judges Whether the sWitch 15 be 
changed over to the side B in response to the estimated value 
of interference Wave poWer, must be such timings at Which, 
basically, no communication is taking place betWeen the 
access point and the Wireless terminal on the desired channel 
When the radio receiver unit is a Wireless terminal in the 
Wireless LAN. 

[0056] The timings may be those timings in a time Zone of 
a period speci?cally determined by the hardWare of the radio 
receiver unit and satisfying the conditions in Which no 
communication is effected betWeen the access point and the 
Wireless terminal on the desired channel. Or, as described in 
the ?rst embodiment, the timings may be non-periodic 
timings in cooperation With some operation of an upper 
layer speci?ed by the MAC protocol speci?cations of IEEE 
802.11. 

[0057] A concrete eXample of the latter case may be the 
above-mentioned SIFS speci?ed by the MAC protocol 
speci?cations of IEEE 802.11a or IEEE 802.11. 

[0058] On the other hand, IEEE 802.11h (European speci 
?cations) is introducing a dynamic frequency control func 
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tion, and one of Which is a function for measuring the poWer 
of each channel. Use of this function makes it possible to 
judge the presence of interference Waves in the operation of 
an upper layer in the Wireless LAN protocol. The dynamic 
frequency control function according to IEEE 802.11h mea 
sures the poWer of the channels While changing over the 
output frequency of the frequency synthesiZer 55 in the same 
manner as the one described in this embodiment. According 
to the speci?cation of IEEE 802.11h, the electric poWer is 
measured prior to conducting the communication and When 
the quality of communication is deteriorated, in order to 
search empty channels and the channels free of neighboring 
channels that are being used. 

[0059] Therefore, When the Wireless transmitter/receiver 
unit of this embodiment is a Wireless terminal in the Wireless 
LAN speci?ed by IEEE 802.11h, the interference Wave 
poWer estimating unit 56 may estimate the interference Wave 
poWer based on the poWer value measured by the poWer 
measuring unit 18 at a timing of either prior to starting the 
communication or When the communication quality is dete 
riorated, and the control unit 57 may compare the estimated 
value P With the threshold value TH to judge Whether there 
is no interference Wave or the interference Wave poWer is 
very small. When there is no interference Wave or the 
interference Wave poWer is very small as a result of judge 
ment, the control unit 57 shuts off the poWer source for the 
FIR ?lter 16 to turn the ?lter 16 off, and connects the sWitch 
15 to the side B from the side A to change the base band 
signal transmission path over to the direct path. 

[0060] Prior to starting the communication, further, the 
interference Wave poWer is estimated by the interference 
Wave poWer estimating unit 56 based on the poWer value 
measured by the poWer measuring unit 18 to thereby judge 
Whether the neighboring channels are being used. When the 
neighboring channels are not being used, the FIR ?lter 16 is 
turned off. When the communication quality is deteriorated, 
it is regarded that the neighboring channel is being used, and 
the FIR ?lter 16 may be turned on. 

[0061] The processing for estimating the interference 
Wave poWer by the interference Wave poWer estimating unit 
56 accompanying the change-over of output frequency of 
the frequency synthesiZer 55 and the processing for com 
parison and judgement by the control unit 57 based on the 
estimated value, are periodically conducted at the above 
mentioned timings even after the operation of the FIR ?lter 
16 is discontinued, the sWitch 15 is connected to the side B 
and the signal transmission path to the digital demodulating 
unit 17 is changed over to the direct path. 

[0062] If concretely described, the output frequency fc of 
the frequency synthesiZer 55 is changed from a state satis 
fying ??—fc?=fm Where a desired channel is the receiving 
channel over to a state satisfying ?fi+1—fc?=fm or ?fi_1—fc?= 
fm Where a neighboring channel is the receiving channel. 
Simultaneously With the change-over of the receiving chan 
nel, the control unit 57 compares the estimated value P of 
interference Wave poWer obtained by the interference Wave 
poWer estimating unit 56 from the poWer value measured by 
the poWer measuring unit 18 With the threshold value TH. 

[0063] If the result of comparison turns out to be at least 
either ?fi+1—fc?=fm or ?fi_1—fc?=fm and P ? TH, the control 
unit 57 regards that the poWer of interference Waves is large, 
starts operating the FIR ?lter 16, and, further, connects the 
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switch 15 to the side A, and changes the signal transmission 
path to the digital demodulating unit 17 over to the pass 
passing through the FIR ?lter 16. 

[0064] It is desired that the control unit 57 judges Whether 
the operation of the FIR ?lter 16 be discontinued, the sWitch 
15 be connected to the side B, and the signal transmission 
path to the digital demodulating unit 17 be changed over to 
the direct path based on the estimated interference Wave 
poWer, not simply relying on only one time of comparison 
and judgement of the electric poWer values by the poWer 
measuring unit 56 but on the continuation of conditions in 
Which it can be regarded that the interference Wave poWer 
remains small over several times of comparison and judge 
ment. 

[0065] Conversely, When the control unit 57 operates the 
FIR ?lter 16 and changes the signal transmission path over 
to the via-?lter path, the signal transmission path may be 
readily changed over provided the condition in Which the 
interference Wave poWer can be regarded to be large (esti 
mated interference Wave poWer is greater than the threshold 
value) is satis?ed even once. By adding the condition of 
hysteresis to the judgement by the control unit 57 as 
described above, it is alloWed to stabiliZe the receiving 
condition. 

[0066] According to this embodiment, too, as described 
above, When it can be regarded that the poWer of interfer 
ence Waves is small like in the ?rst embodiment, the FIR 
?lter 16 that consumes large amounts of electric poWer is 
stopped operating, so that the radio receiver unit as a Whole 
consumes the electric poWer in small amounts yet satisfying 
a desired communication quality. 

[0067] In FIG. 4, the interference Wave poWer estimating 
unit 56 is illustrated separately from the control unit 57 for 
easy comprehension. HoWever, these functions may be 
imparted to the CPU and may be realiZed by the softWare 
processing. 

Third Embodiment 

[0068] Next, a third embodiment of the invention Will be 
described. The ?rst and second embodiments Were provided 
With a mechanism for estimating the poWer value of inter 
ference Waves positioned close to a desired Waves in the 

frequency domain, Which, hoWever, needs not necessarily be 
provided. When, for eXample, it has been knoWn that no 
interference Wave is eXisting from the situation and envi 
ronment Where the radio receiver unit is installed, the 
operation of the FIR ?lter 16 may be discontinued upon 
receipt of an instruction from the user. 

[0069] FIG. 5 is a diagram illustrating the constitution of 
the radio receiver unit according to a third embodiment of 
the invention based on the above idea. The same portions as 
those of FIG. 1 are denoted by the same reference numerals. 
In this embodiment, a mode selection sWitch 62 is connected 
to a control unit 61. The mode selection sWitch 62 is the one 
for changing the operation mode of the radio receiver unit 
over to a normal poWer consumption mode or to a loW poWer 
consumption mode, and is provided at a suitable portion of 
the radio receiver unit so as to be operated by the user. 

[0070] When the loW poWer consumption mode is selected 
by the mode selection sWitch 62, the control unit 61 shuts off 
the poWer source for the FIR ?lter 16 to turn the ?lter 16 off, 
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and changes the sWitch 15 over to the side B from the side 
A, i.e., changes the base band signal transmission path over 
to the direct path. 

[0071] In a Wireless LAN installed in a household, for 
eXample, When only one Wireless LAN card is used in a 
radio receiver unit or When there is only one access point, the 
interference Wave is not eXisting. Therefore, there is no need 
of removing the interference Wave components by the FIR 
?lter 16. In such a situation, therefore, the mode selection 
sWitch 62 is operated to assume the loW poWer consumption 
mode in Which the FIR ?lter 16 is not operated to avoid 
Wasteful poWer consumption. 

[0072] It is also alloWable to put the constitution of this 
embodiment into practice in combination With the above 
?rst or second embodiment. Namely, the mode selection 
sWitch 62 is connected to the control unit 21 shoWn in FIG. 
1 or to the control unit 57 shoWn in FIG. 4 to add an option 
for manually selecting the mode. In this case, for controlling 
the FIR ?lter 16 and the sWitch 15, it is quite arbitrary to 
place priority to either the control based on the interference 
Wave poWer estimation in the ?rst or second embodiment or 
on the control based on the mode selection. 

[0073] The above-mentioned embodiments have chie?y 
dealt With the cases Where the invention Was applied to the 
Wireless LAN. The invention, hoWever, is in no Way limited 
thereto and can be applied to radio receiver units, in general. 
Besides, the concrete constitutions can be modi?ed in a 
variety of Ways. 

[0074] The invention is not limited to the above-men 
tioned embodiments and can be put into practice While 
varying the constituent elements in a range Without depart 
ing from the gist thereof. By suitably combining a plurality 
of constituent elements disclosed in the embodiments, fur 
ther, a variety of inventions can be formed. For eXample, 
some constituent elements may be omitted from the Whole 
constituent elements disclosed in the embodiments. Further, 
constituent elements in different embodiments may be suit 
ably combined together. 

[0075] According to this invention as described above in 
detail, there is provided a radio receiver unit Which, When 
the poWer of interference Waves contained in the received 
RF signals is small, discontinues the operation of the inter 
ference Wave-removing ?lter to effectively decrease the 
consumption of electric poWer yet maintaining the quality of 
reception for the desired Waves. 

What is claimed is: 
1. A radio receiver unit comprising: 

receiving means for receiving RF (radio frequency) sig 
nals; 

a ?lter arranged in a stage succeeding said receiving 
means and is capable of being turned on or off; 

estimating means for estimating the magnitude of electric 
poWer of interference Waves contained in said RF 
signals and for producing an estimated value corre 
sponding to the magnitude of said electric poWer; and 

control means for turning said ?lter off during a period in 
Which said estimated value is smaller than a threshold 
value. 
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2. A radio receiver unit comprising: 

receiving means for receiving RF signals; 

a ?lter arranged in a stage succeeding said receiving 
means and is capable of being turned on or off; 

demodulating means for demodulating ?rst received sig 
nals of before passing through said ?lter or for demodu 
lating second received signals after having passed 
through said ?lter; 

estimating means for estimating the magnitude of electric 
poWer of interference Waves contained in said RF 
signals and for producing an estimated value corre 
sponding to said magnitude; and 

control means for so controlling said ?lter as to be turned 
off during a period in Which said estimated value is 
smaller than a threshold value. 

3. Aradio receiver unit according to claim 1 or 2, Wherein 
said estimating means effects the estimation by comparing 
and judging the poWer values of said ?rst received signals 
and of said second received signals. 

4. A radio receiver unit according to any one of claims 1 
to 3, Wherein said estimating means effects the estimation 
periodically. 

5. A radio receiver unit according to any one of claims 1 
to 4, Wherein said estimating means effects the estimation 
during a period in Which said receiving means is receiving 
RF signals Without containing said desired Waves. 

6. Aradio receiver unit according to claim 1 or 2, Wherein 
said control means turns said ?lter off When a period in 
Which said estimated value is smaller than the threshold 
value continues for a predetermined period of time. 

7. Aradio receiver unit according to claim 1 or 2, Wherein 
said receiving means has a function for receiving said RF 
signals corresponding to a receiving channel selected out of 
a plurality of channels, and said estimating means effects the 
estimation upon temporarily receiving RF signals corre 
sponding to a second channel in a frequency band neigh 
boring a ?rst channel in Which said desired Waves eXist 
among said plurality of channels. 
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8. Aradio receiver unit according to claim 7, Wherein said 
radio receiver unit is a Wireless terminal used in a Wireless 
LAN system that includes a base station and the Wireless 
terminal for effecting the communication With said base 
station, and said estimating means effects the estimation 
prior to starting the communication or When the communi 
cation quality is deteriorated. 

9. Aradio receiver unit capable of changing the operation 
mode over to a normal poWer consumption mode or to a loW 
poWer consumption mode in Which the consumption of 
electric poWer is small during the operation, comprising: 

receiving means for receiving RF signals that contain 
desired Waves; 

a ?lter arranged in a stage succeeding said receiving 
means and is capable of being turned on or off; and 

control means for turning said ?lter off during said loW 
poWer consumption mode. 

10. A radio receiver unit capable of changing the opera 
tion mode over to a normal poWer consumption mode or to 
a loW poWer consumption mode in Which the consumption 
of electric poWer is small during the operation, comprising: 

receiving means for receiving RF signals; 

a ?lter arranged in a stage succeeding said receiving 
means; 

demodulating means for demodulating ?rst received sig 
nals of before passing through said ?lter or for demodu 
lating second received signals after having passed 
through said ?lter; and 

control means for so controlling said ?lter as to be turned 
off during said loW poWer consumption mode. 

11. A radio receiver unit according to any one of claims 
1 to 7, 9 and 10, Wherein said radio receiver unit is a Wireless 
terminal used in a Wireless LAN system that includes a base 
station and the Wireless terminal for effecting the commu 
nication With said base station. 


